Background: To allow better assessment of patients' individual competencies for self-management, the Patient Activation Measure (PAM) has been developed in the USA. Because the American studies have shown the PAM to be a valuable tool, several European countries have translated the instrument into their native languages (Danish, Dutch, German, Norwegian). The aim was to compare the psychometric properties in studies from the different countries and establish whether the scores on the PAM vary between the studies.
Background
As people are generally living longer and medical treatment possibilities have improved, numbers of chronically ill patients are rising. In 2012, 29 % of men and 33 % of women in Europe reported having one or more chronic diseases or long-term health problems [1] . These percentages are higher for the elderly and for people with lower levels of education. The growing numbers of chronically ill people are placing a heavy burden on the healthcare system resources of western countries, both with respect to costs and manpower.
Patients with chronic illnesses have to cope with their disease and its consequences every day. This is also referred to as self-management. Lorig defines selfmanagement as 'learning and practicing skills necessary to carry on an active and emotionally satisfying life in the face of a chronic condition' [2] . She discerns three different types of self-management tasks: medical management, role management, and emotional management [3] . Patients who are more active in selfmanagement generally have better health outcomes and report a better health-related quality of life [4] [5] [6] .
There are also studies that show an association between better self-management and lower healthcare costs [6, 7] . The importance of self-management is widely recognised, but nevertheless many barriers exist in the implementation of self-management behaviour. These barriers can be categorised as individually based (e.g. low skills, motivation and self-confidence, emotional distress), relationship-based (e.g. lack of social support) and environmentally based barriers (e.g. negative stimuli for healthy behaviour in society) [8] .
To allow better assessment of patients' individual competencies for self-management, Hibbard et al. developed and tested the Patient Activation Measure (PAM) in 2004 [9, 10] . The instrument was first developed in a longer version (22 questions) and slightly adapted later to a shorter version with 13 items. This version of the PAM is currently being used. Patient activation is defined as 'an individual's knowledge, skills, and confidence for managing their health and healthcare' [10] . The PAM has been extensively validated and researched, although this was predominantly done in the USA. A recent report by Hibbard and Gilburt [11] provides an overview of the concept and measurement instrument, describes the positive relationship between patient activation and several health behaviours and outcomes, illustrates how the measurement instrument can be used and states the considerations as to why and how the PAM should be implemented.
The PAM scores have been used to divide people into one of four progressively higher activation levels, from passive and lacking knowledge and skills in dealing with health and healthcare in level 1 to active, generally wellinformed and competent in level 4 (Table 6) [11, 12] . Several American studies have shown that care tailored to a patient's activation level as measured with the PAM resulted in improved values on clinical indicators, better adherence to medication regimens and a reduction in hospitalisations and emergency department visits [13, 14] . Also, patient activation appeared to be modifiable and increases in activation have been found to be followed by improvement in self-management behaviour [14, 15] .
Because the studies in the USA have shown the PAM to be a valuable tool, researchers in several European countries have translated the instrument into their native languages and validated it in a European setting [16] [17] [18] [19] . In this article, data from different studies using the Danish, Dutch, German and Norwegian versions of the PAM are compared with each other and where possible with the original data from the USA.
The main aim of this study is to compare the psychometric properties of PAM in surveys from the different countries and compare the mean PAM score and the distribution between the four PAM levels between the studies.
Methods
The Patient Activation Measure (1) disagree strongly, (2) disagree, (3) agree, (4) agree strongly or (0) not applicable. We calculated the mean score for the PAM items, leaving out items left blank or deemed not applicable by the respondents. Thus if the respondent had answered e.g. 11 items, the average of these was calculated. Participants who filled out fewer than seven questions were excluded, as were participants who answered all items with 'disagree strongly' or 'agree strongly' because these response sets were considered highly unlikely. The mean score was transformed into a standardised activation score ranging from 0 to 100 (the PAM score), based on a conversion table provided by the developers for data collected before 2014. The PAM score was then converted into one of the four levels of patient activation [12] .
Studies included
In the Danish study (N = 328), patients with different types of dysglycaemia were studied. In the Netherlands, the study included patients with a chronic illness who are taking part in an ongoing Dutch National Panel of People with Chronic Illness or Disability (NPCD) (N = 1829). In the study in Germany, adult patients from multiple primary care centres (in Germany, Austria and Switzerland) were included (N = 488). The Norwegian study included a sample of patients attending a range of different self-management courses provided by hospitals for persons with chronic conditions (N = 2539). The results from the USA were taken from the 13-item validation study [10] .
The demographic characteristics of the four samples are shown in Table 1 . The respondents of the German sample were relatively young (average age 54) and the Danish relatively old (average age 65). There were relatively more men in the Danish sample than the other groups and there were some differences in self-reported health status with the Norwegian and Dutch sample reporting worse self-reported health.
Statistical analyses
Data from the four separate studies were combined and subjected to the same procedures of data cleaning and data management. The total N of the four studies was 5184. Given that the same data cleaning procedures were now used throughout, there are minor differences between the results presented in this article and in the previous Danish [16] and German [18] publications.
We then analysed the data from each country separately. The psychometric properties of the instruments were established with measures of data quality (percentage of missing data and of 'non applicable' answers) and scale structure (factor analyses, Cronbach's α, item rest correlations). We performed a principal factor analysis (unrotated) for each dataset to see whether the PAM consists of one factor as in the original study. The cutoff point for the eigenvalue was ≥ 1. We then determined Cronbach's alpha and the item rest correlations for the factors. We considered a scale as being sufficiently internally consistent if Cronbach's alpha was ≥ 0.70. An item rest correlation of ≥ 0.50 was considered strong, r ≥ 0.30 moderate and r ≥ 0.10 weak.
The mean PAM score and distribution for each level were described for each country. With the Pearson chisquared test, we determined whether the distribution for each level varied between the four datasets. We performed an ANOVA (unadjusted and adjusted for age, sex and self-reported health status) followed by a post- hoc Tukey HSD test to determine whether the mean PAM score differed. All analyses were performed using Stata 12.1.
Results

Psychometric properties
The mean scores along with the percentage of missing data and of 'non applicable' answers from the four studies on the 13 items are shown in Table 2 . In the German study, the answer category 'not applicable' (NA) was not used. In general a very low percentage of missing values was reported, between 0.0 and 3.2. This confirms the good quality of these datasets.
Explorative factor analysis led to the identification of one factor with an eigenvalue of ≥ 1 in the Dutch, German and Norwegian versions of the questionnaire (as in the original American one). In the Danish data, two factors with eigenvalues of ≥ 1 were identified. Items 1, 2 and 3 of the PAM-13 had a higher loading on factor 2 than factor 1. However, these items also had a sufficient factor loading (≥0.40) on factor 1, as did the remaining items. Therefore, as in the other studies, we determined the internal consistency of the first factor consisting of all 13 items in the Danish study.
Cronbach's α for all four versions of the PAM was similar and high, varying from .80 (German) to .88 (Dutch) ( Table 3 ). This confirms the good internal consistency of the instruments. Item-rest correlations vary between .32 and .66 in all versions of the PAM, indicating a moderate to strong correlation of the individual items to the sum scale.
Patient activation scores
The mean scores of the items in all versions of the PAM varied between 2.62 and 3.82 (Danish 2.83-3.60, Dutch 2.62-3.32, German 2.90-3.74, Norwegian 2.81-3.82, Table 2 ). We looked at the distribution of patients across PAM levels. This distribution differed significantly between the four datasets (p < 0.001). The percentage of patients in the lowest two (i.e. least activated) levels of the PAM (see Table 6 ) was especially high in the Netherlands (37 %). In the other countries, 18 % (German-speaking group) to 22 % (Danishspeaking group) of the patients belonged to these two levels ( Table 4) .
We have presented the comparison between the mean PAM scores of the four versions of the PAM in Table 5 , both unadjusted and adjusted for age, sex and selfreported health.
While the unadjusted mean PAM score in the Netherlands is similar to the one in the USA, the PAM scores in the other countries were higher. Furthermore the PAM scores between the different studies differed significantly (p < 0.05) except between the German and the Norwegian data (p = 0.627).
When adjusted for age, sex and self-reported global health, all PAM scores differ significantly from each other, except between the Danish and the Dutch data (p = 0.828) and the Danish and the German data (p = 0.441). This means that the Norwegian patients had a higher activation level than all other groups and that the German-speaking patients had a higher activation level than the Dutch patients.
Discussion
The results of this study confirmed the results of the earlier published studies [16] [17] [18] [19] that the translations of the PAM-13 (into Danish, Dutch, German and Norwegian) resulted in four instruments with good psychometric capabilities for measuring patient activation. The psychometric properties of the PAM were similar across the different studies.
The unadjusted mean scores on the PAM did differ between the four studies. On average, the Dutch patients had the lowest mean PAM score at 61.2, while the German-speaking patients had the highest mean PAM score at 67.2. Danish and Norwegian patients were positioned in the middle. The differences between the mean scores on the four questionnaires can partly be explained by the variation in the samples and recruitment procedures. While Denmark, the Netherlands and Norway administered their questionnaires to older, chronically ill patients, the German-speaking respondents were younger (50 % < 55 years) and recruited at primary care centres. After correcting for age, sex and self-reported health, the mean scores still differed between the four versions of the PAM. But now, the Norwegian patients had a higher PAM score than the other three groups.
The distribution across the four PAM levels was somewhat different, with the percentage of patients in the lowest two levels of the PAM (see Table 6 ) being especially high in the Netherlands (37 %). It might be that the distribution is different due to the fact that the countries included here have different cultures and healthcare systems. Using focus groups, Hibbard et al. established that people in the four patient activation levels differed in terms of self-management behaviour [9] . On the basis of their research, the developers of the PAM established the cut-off points of the four groups [12] . When translating and validating the PAM in another language and country, it is also sensible to examine whether the four levels are also associated with different behaviours or that the cut-off points should be placed elsewhere. This might have important implications when the PAM score is used to tailor healthcare to a patient's activation level or to improve someone's activation level.
The fact that a lower (poorer) activation score was found in the Netherlands is striking, given that the Netherlands scored best in a European comparative study on health literacy in eight countries (HLS-EU), with a percentage of 28.7 % people with limited health literacy, whereas this same percentage was 46.3 in Germany and 56.4 in Austria [20] . Denmark and Norway were not included in that study. Taken together, it seems that the people in the Netherlands perform better than the populations in these German-speaking countries with respect to accessing, understanding, appraising and applying health-related information (the HLS-EU definition of health literacy) but that they are more likely to perceive themselves as lacking the psychosocial skills such as motivation and self-confidence (central parts of the PAM score), which are equally important for self-management, if not indeed more important. Earlier studies already demonstrated that the overlap between health literacy (when defined in a functional way) and patient activation is limited [21] [22] [23] . However, with a broader conceptualisation of health literacy that includes psychosocial and contextual variables, as is being done in The first three items had a higher loading for factor 2 than factor 1, but the loading for factor 1 was still >0.40. We therefore only performed the reliability analyses for factor 1 containing all 13 items the Health Literacy Questionnaire (HLQ) [24] , the overlap will inevitably increase.
The main limitation of this study is that it compares different studies with different inclusion criteria, making the samples different with respect to e.g. age and health status. This may have led to differences between the reported scores. However, even after adjustment for these variables, the majority of the variation between the scores remained.
Another limitation is the fact that the answer categories were different for the dataset of the German version (leaving out the 'not applicable' option). This might have led to somewhat higher mean scores on the German version of the PAM, thus exaggerating the differences.
The strength of this study is that we used the same methods for data cleaning and data management and statistical analyses for the data from these four European studies. We were therefore able to assess and test similarities and differences more accurately between the psychometric aspects of the instruments and between the scores.
In this study, we looked at psychometric properties such as data quality and scale structure. These are methods used in the classical test theory to get insights into the validity and reliability of an instrument. An interesting next step would be to use Item Response Theory (IRT) and Differential Item Function (DIF) analyses to assess whether different items present as more or less "difficult" to different people of different countries.
Conclusions
The European translations of the PAM (into Danish, Dutch, German and Norwegian) resulted in four instruments with good psychometric capabilities for measuring patient activation. The mean PAM scores and the distribution across activation levels differed between the four datasets. Table 6 The four levels of patient activation Level 1 Individuals tend to be passive and feel overwhelmed by managing their own health.
They may not understand their role in the care process.
Level 2 Individuals may lack the knowledge and confidence to manage their health.
Level 3 Individuals appear to be taking action but may still lack the confidence and skill to support their behaviours.
Level 4 Individuals have adopted many of the behaviours needed to support their health but may not be able to maintain them in the face of life stressors
